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SUMMARY

On October 9, 2002, a 49-year-old male career
Captain (the deceased) responded to afirein atwo-
gory gpartment building. Onscene, acting asincident
Commander (I1C), he was directing post-
extinguishment ventilation when hecollgpsed. Crew
membersfound him unresponsive, with no pulse, and
no respirations. Cardiopulmonary resuscitation
(CPR) wasinitiated immediately and continued until
an ambulance arrived on-scenefive minutes|ater.
Despite CPR by crew membersand advanced life
support (AL S) administered by theambulance crew
and thehospital’semergency department, thevictim
suffered anoxic brain damageand died two days| ater.
Thedesath certificate, completed by the Cardiologi<,
listed* ventricular tachyarrhythmia’ asthe cause of
death. No autopsy was performed.

The following recommendations address some
genera health and safety issues. Thislistincludes
some preventive measures that have been

recommended by other agenciesto reducetherisk
of on-the-job heart attacksand sudden cardiac arrest
amongfirefighters. Thesesdected recommendetions
have not been evaluated by NIOSH, but they

represent published research or consensusvotes of
technica committeesof the Nationa FireProtection
Association (NFPA) or fire service labor/

management groups.

e Conduct mandatory preplacement and
periodic medical evaluationsconsistent with
NFPA 1582 to determine a candidate’'s
medical ability to perform duties without
presenting a significant risk to the safety
and health of themselves or others. These
should incorporate exercise stress testing

(EST), depending on the fire fighter’s age
and coronary artery diseaserisk factors.

Ensurethat firefightersarecleared for duty
by a physician knowledgeable about the
physical demands of fire fighting and the
various components of NFPA 1582 and the
results of the exam are discussed with the
firefighter.

Designate a City employeeto administer the
pre-placement and annual medical
evaluations and their outcomes.

Provide automated external defibrillators
(AEDs) as part of the basic life support
equipment for fire apparatus.

Perform an autopsy on all on-duty fire
fighter fatalities.

Phase in a mandatory wellness/fitness
program for fire fighters to reduce risk
factors for cardiovascular disease and
improve cardiovascular capacity.

The Fire Fighter Fatality Investigation and Prevention
Program is conducted by the National Institute for
Occupational Safety and Health (NIOSH). The purpose of
the program isto determinefactorsthat cause or contributeto
firefighter deaths suffered intheline of duty. Identification of
causal and contributing factors enable researchers and safety
specialiststo devel op strategiesfor preventing future similar
incidents. The program does not seek to determine fault or
place blame on firedepartmentsor individual firefighters. To
request additional copies of this report (specify the case
number shownintheshield above), other fatality investigation
reports, or further information, visit the Program Website at
www.cdc.gov/niosh/firehome.html
or call toll free 1-800-35-NI1 OSH
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Althoughunrelated tothisfatdity, theFre Department
should consider these additiona recommendations
based on safety considerations:

* Provide adequate fire fighter staffing to
ensure safe operating conditions.

* Use a secondary (technological) test to
confirm placement of the ET tube in the
trachea.

INTRODUCTION & METHODS

OnOctober 9, 2002, a49-year-old maefirefighter
lost consciousness while directing fire scene
operationsat afireinan apartment building. Despite
CPR administered by crew members and ALS
administered by the ambulance crew and the
hospital’semergency department (ED), thevictim
suffered anoxic brain damageand died two days| ater.
On October 21, 2002, NIOSH contacted the
affected Fire Department (FD) to initiate the
investigation. On November 12, 2002, aSafety and
Occupationa Health Specidist and an Occupationa
Nurse Practitioner from the NIOSH Fire Fighter
Fatality Investigation Team traveled to Kentucky to
conduct an on-siteinvestigation of theincident.

During the investigation NIOSH personnel
interviewed thefollowing:

* FHreChief

* FDAssgant Chief

* FDTraningOfficer

* FD Crew members

» City Occupational Health Nurse

e Victim'sspouse

Duringthesitevisit NIOSH personnd reviewed the
Falowing:

* FD policiesand operating guiddines

* FDtrainingrecords

*  Emergency medical service (EMS) ambulance

incident report

Hospita ED report

* Hospitd in-patient trestment records
e Deathcatificae

Past medical records of the deceased

INVESTIGATIVERESULTS

Incident. On October 9, 2002, the Captain (the
deceased) arrived at hisfirestation for duty at 0700
hours. Dueto theabsenceof theMgor, the Captain
assumed shift commander responsibilities. At 0832
hours, the Fire Department was dispatched to a
garage apartment fire. At 0834 hours, Engine F12,
EngineF15, Engine F16, and Shift Commander F8
(the victim) responded. A total of 18 personnel
responded, including the Fire Chief and Training
Officer. Units arrived on-scene at 0837 hours.
EngineF12 wasassigned tofireattack, Engine F15
was assigned water supply, and Engine F16 was
assigned “ back-up engine” and to be availablefor
search and rescue.

Thestructureinvolved was atwo-story, concrete
block structure, measuring 30-feet by 40-feet, with
agarageat ground level and two apartments (end-
to-end) on the second story. A stairway led from
ground level to each of thetwo apartments. The
occupantswere not present at thetimeof thefire.

Firefighters made entry into the burning (front)
apartment tofind firein onebedroom. Utilizinga
1%inch hoseling, thefirewasknocked downwithin
two minutes (0842 hours). Duringtheinitia attack,
before knock down occurred, the electric meters
werepulled. Thedeceased climbed gpproximately
five stairstoward the landing outside the burned
apartment and directed crew membersto perform
ventilation. Crew members checked the rear

apartment and found only alight smoke condition.
After they exited the apartment and went to the
Captain’slocation on thefront stairs (0843 hours),
hedropped his portableradio and collapsed.
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Crew memberscarried the Captain down to ground
level and found himto beunresponsive, not bregthing,
and pulseless. Crew membersnotified dispatch at
0844 hours and requested an ambulance. CPR,

consisting of chest compressions and assisted

ventilations via bag-valve-mask, was begun

immediately. EMSUnit 2 arrived on-sceneat 0849
hoursand, after identifying ventricular fibrillation (VF)
onthecardiac monitor, initiated AL S. After shocks
(defibrillation) were delivered, the Captain was
intubated and intravenous (IV) access gained.

Correct intubation wasverified by bilatera breath
sounds. Attemptsat defibrillation were continued,
dternated with AL Smedicationg( tota of nineshocks
were delivered). The Captain’s heart rhythm

eventudly convertedto ventricular tachycardia(VT),
and he was transported via ambulance to the

hospital’s(ED), arriving a 0910 hours.

Uponarrival intheED, hisinitid heart rhythmwas
VT, whichwasdefibrillated to normal sinusrhythm
after the administration of additional medications.
Duetotheanterior wal ST segment elevationonhis
electrocardiogram (EK G), the Captain underwent
an emergent coronary angiogram which failed to
identify an obstructive coronary artery leson. This
was an unexpected finding given his EKG and
subsequently el evated cardiac enzymes|[Creatine
Kinase (CK) 19242 Unitsper Liter (U/L), normal
55-170U/L; CK-MB 118.9 anogramsper milliliter
(ng/ml), norma 0.0-5.0 ng/ml; Troponin-1 98.8 ng/
ml, norma 0.0-1.5ng/ml].

A blood specimen obtained at 1023 hoursinthe ED
reved ed a0.3% carboxyhemoglobin (COHb) levd.
With 98 minutes of pre-mortem oxygen
adminigtration and aCOHb haf-lifeof 80 minutesat
100% oxygen,* the Captain’'s COHb level when he
collapsed would still have been lessthan 1%, which
isnotindicativeof sgnificant carbon monoxide (CO)
exposure. Multipledrug screensand ana cohol screen
wereadsonegative.

The Captain wastransferred to the Intensive Care
Unitwheremultipleepisodesof ventricular fibrillation
responded to anti-arrhythmic medication and

defibrillation. The Captain never regained

consciousness, and neurol ogical eva uationindicated
brain stem damage from anoxic encephal opathy
(inadequate oxygentothe brain), with anegligible
prospect of recovery. Two dayslater, hisfamily
decidedtodiscontinueartificid lifesupport, and he
died at 1650 hours on October 11. The death

certificate, completed by the Cardiol ogist on staff
who oversaw the care of the deceased, listed

“ventricular tachyarrhythmia’ astheimmediatecause
of death. No autopsy was performed.

Medical History.

Prior to 2000 the Captain had no known coronary
artery disease (CAD), but had thefollowing CAD
risk factors. male gender, mild obesity, and
smoking. He weighed 215 pounds and was 70
inchestall, giving him abody massindex (BMI)
of 30.8 kg/m? (A BMI above 30 kg/m? indicates
obesity.)?

In September 2000 the Captain experienced chest
painsand after evaluationinaloca ED, underwenta
cardiac catheterization. After discoveringa100%
occlusion of theright coronary artery, astent was
placed (without incident) that fully opened the
occluson. Duetothegent, the Captain had quarterly
checkupswithhiscardiologi<t.

Hismost recent cardiac catheterization performed

inNovember 2001 reveded:

* Moderate calcification of thecoronary arteries
onfluoroscopy

* Proxima LAD 20% narrowing

* Right coronary artery large dominant with
ectasia, mild areasof narrowing (nonegreater
than 30%), PTCA stent Site patent

* Inferior wal markedly hypokineticwithamildly
dilated | eft ventricle chamber
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His most recent EST performed in April 2002,

revealed anold myocardia infarction (M1 otherwise
known as aheart attack) [ Reached stage three of
the Bruce Protocol in nineminutesachieving aheart
rate of 160 beats per minute (bpm) whichwas93%
of hismaximum heart rate and with aperformance
of ten Metabolic Equivalents(METS)]. Hismost
recent cardiol ogist examinationwasinAugust 2002.
Atthat time, hewasadmitted toatelemetry unitat a
regiond hospitd for atrid fibrillation (AF) following
arecent episode of syncope (lossof consciousness).
His work-up included a chest x-ray (borderline
enlargement of the cardiac slhouette), an EKG (AF
with premature ventricular complexes), an

echocardiogram (slight left ventricular dilation,

hypokinetic inter-ventricular septum, and mildly
decreased gjection fraction) and cardiac enzymes
(negativefor acute MI). After discussionwiththe
Cardiologig, the Captain opted for 5 milligrams(mg)
of Coumadin instead of drug therapy (Digitalis,

Diltiazem/Verapamil, or Esmolol) or cardioversion
asatreatment for theAF. Hewasrel eased |ater that
day when no disarrhythmias were noted on

subsequent EKG'sor telemetry.

FD policy requiresrelease from the primary care
physician or treating physicianfor “returnto work”
followinginjury or illness. The Captains medical
record did havereleasesfor his2000 MI/stent and
hishospitdizationinAugust 2002 for theAF/syncope.
TheFD wasaware of the Captain’sprior medical
condition but, was probably unaware of the
anticoagulation therapy.

DESCRIPTIONOF THEFIRE
DEPARTMENT

At the time of the NIOSH investigation, the
combination Fire Department cons sted of 56 career
firefightersand 5 staff serving aresident population
of 19,300inageographicareaof 18.54 squaremiles.
Therearefour firegtations. Fire Department engines

inStation 1 aretypicaly saffedwithfour firefighters,
Stations 2, 3, and 4 typicdly havethreefirefighters
per engine. Theladder truck, if needed, responds
instead of oneengine, utilizing thesamecrew. Fire
fighters, including thedeceasad, worked thefollowing
schedule: 24 hourson duty, 24 hours off duty, from
0700 hoursto 0700 hoursfor threetours, then are
off duty for four days. The Captainwasonthelast
day of histour cycle.

In2001, the Fire Department respondedto 424 cdls:
180fasedarms, 79rescue/EM Scalls, 70 structure
fires, 30wildlandfires, 26 vehiclefires, 16 hazardous
materidscalls, 15 other hazardousconditioncals, 6
mutual aid calls, and 2 other servicecalls.

Training. New career firefighter applicants must
completeangoplicationandaFreFghter Civil Service
Exam. Applicants are ranked by score. When a
vacancy occurs, thepotential candidate at thetop of
the hiring list must then passaphysical agility test,
background checks, ord interviews, and aphysica
examination prior tobeing hired. Oncehired, thefire
fighter recelves400-hourstraining (in goproximately
eghtweeks) tobecomecertifiedasaFreFghter | and
[I. Additiond in-servicetrainingincludesorientation,
driverstraining, oecidty training (i.e. confined goace,
HazM at, Extrication, etc.), blood bornepathogens and
OSHA training. Thenewly hiredfirefighter doesnot
repondaspart of acrew until dl thetraningiscomplete.
Thefirefighterisonprobationfor oneyear. Frefighters
recelverecurrent traininginther gationor ontraining
gtesduringeachshift.

The State minimum standard for career firefighter
certification isthe 400-hour Fire Fighter | and |1

program. The Stated sorequires100 hoursof training
annualy for Stateincentivepay. Annud recertification
isasorequiredfor hazardous-materidscertification.
The Captain wastrained asaFire Fighter | & |1,
Driver Operator, and Fire ServiceInstructor and he
had 26 yearsof fire-fighting experience.
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Preplacement Evaluations. The Fire Department
requiresapreplacement medical evaluationfor all
new hires. Thecomponentsof thisevaluation are
lisedbelow:

* A completemedica history

* Height, weight, andvitd sgns

* Phydcd examination

» Bloodtests: Comprehensive metabolic pane

» completeblood count with differential (CBC)

* liverprdfile

e Urindyds(microscopic)

o Spirometry

* Redingédectrocardiogram (EKG)
e Chestx-ray

* Audiogram

e Vidontest

Theseeva uaionsare performed by amedica clinic
under contract with the City. Oncethisevaluationis
complete, adecisonregarding medicd clearancefor
firefighting dutiesismedeby theexamining physician
and forwarded to the City Human Resources
Departmen.

Annua medicd evauationsand physicd agility tests
are not required by this FD. The Captain was
required annually to be medically cleared for

respirator use. If an employee has either an

occupational/non-occupational injury or illness
involving time away from work, he/she must be
cleared for “return to work” by their private

physician. Aerobic fitnessand strength training
equipment are available while on duty, but no

mandatory programsarein placefor usage. The
Captain sanded and refinished hardwood floorsasa
secondjob, which hiswifestated wasquitestrenuous.
Sheestimated that heworkedtoaMETSlevd of 6,
more than 3 times aweek for a minimum of 20
minutes each time. Other than the sanding of

hardwood floorsthevictimdid not exercisefrequently,
ether at homeor work. Accordingto hiswife, family
members, and co-workers, the Captain did not

expresssymptomsof chest pain, shortnessof bregth,
or any other symptomindicativeof aheart condition
at any timepreceding theincident.

DISCUSSION

Upon examination of the EK G changes, itispossible
that the Captain’sventricular fibrillation could have
been secondary to ischemiain the anterior wall

digtribution. Also, theelevated levelsof enzymesin
his blood stream (CK, CK-MB, and Troponin)

indicated an acutemyocardial infarction. Because
no autopsy wasperformed, full identification of the
causeof desth arespeculaive. Therearethreeways
to confirmanacutemyocardia infarction, including:
EK G changes, cardiac enzymeeevations, and or a
thrombusinthe coronary artery. The Captaindid
present with thefirst two.

In the United States, coronary artery disease
(atherosclerosis) isthemost common risk factor for
cardiac arrest and sudden cardiac death.® Risk
feactorsforitsdevelopment includingincreasng age,
male gender, heredity, tobacco smoke, high blood
cholesterol, highblood pressure, physical inactivity,
obesity and overweight, and diabetes.* Thevictim
had four of these risk factors: gender, tobacco
smoking, obesity, and physical inactivity. However,
he stopped smoking after being diagnosed with CAD
in September 2000.

The narrowing of the coronary arteries by

atherosclerotic plagues occurs over many years,
typically decades.> However, the growth of these
plagues probably occursin anonlinear, often abrupt
fashion.® Heart attacks typically occur with the
sudden development of complete blockage

(occluson) inoneor morecoronary arteriesthat have
not developed acollatera blood supply.® Thissudden
blockageisprimarily dueto blood cots (thromboss)
forming onthetop of atherosclerotic plaques. Blood
clots, or thrombusformation, in coronary arteriesis
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initiated by disruption of atherosclerotic plagues.
Certain characteristics of the plaques (size,
composition of thecap and core, presenceof alocal
inflammatory process) predispose the plaque to
disruption.” Disruption then occurs from
biomechanica and hemodynamic forces, such as
increased blood pressure, increased heart rate,
increased catecholamines, and shear forces, which
occur during heavy exercise®

Firefightingiswiddy acknowledged to beoneof the
most physically demanding and hazardous of all
civilian occupations.® Firefighting activitiesare
strenuous and often requirefirefightersto work at
near maximal heart rates for long periods. The
increasein heart rate has been shown to begin with
responding to theinitial alarm and persist through
the course of fire suppression activities.'®*?
Epidemiologic sudieshavefoundthat heavy physicd
exartionsomeimesimmediatey precedesandtriggers
theonset of acute heart attacks.>*” Whileon-scene,
the Captain did not engage in strenuous fire
suppression nor did heenter the burning structure,
ashewasnot wearing PPE. However, responding
to the alarm and driving to the scene probably
increased hisheart rate and blood pressure, thereby
increasing hiscardiac oxygen demand, and possibly
triggering hisprobable heart attack.

Toreducetherisk of sudden cardiac arrest and heart
attacks (aswdll asother medical conditions) among
firefighters, the NFPA has devel oped the NFPA
1582 guideline entitled “ Standard on Medical

Requirementsfor FireFightersand Information for
Fire Department Physicians.”'® NFPA 1582

recommendsayearly physica evauationtoinclude
amedicd history, height, weight, blood pressure, and
visua acuity test.®® NFPA 1582 recommends a
thorough examination to include vision testing,

audiometry, pulmonary function testing, acomplete
blood count, urinalysis, and biochemica (blood) test
battery be conducted on aperiodic basisaccording

totheageof thefirefighter (lessthan 30: every 3
years; 30-39: every 2 years, over 40 years. every
yea).

NFPA 1582 al so recommends, not asapart of the
requirementsbut for informationd purposesonly, fire
fightersover theageof 35withrisk factorsfor CAD
be screened for obstructive CAD by an EST.*8 In
thiscase, within the past year, the victim had not
only had an EST to screenfor ischemic heart disease
but also an echocardiogram and a cardiac
catheterization. Itisunclear if any further testscould
have been doneto prevent hisdeath.

If the Captain had been examined by aphysician
familiar withNFPA 1582 hemay havebeen precluded
from duty asafirefighter. The Captain had five
“Category B” medicd conditions: AF, anticoagulant
agent use, cardiac hypertrophy, CAD, and syncope.
Considered separately, they are not prohibitive;
however, when evd uated together, thereisjudtification
to not release himto full duty. NFPA 1582 states
use of anticoagul ant agents can be permittedif the
anticoagul ationiscontrolled within thetherapeutic
rangeof the prothrombin timefor aminimum period
of 1 month on a stable medical regimen without
incidence.®® The Captainwashaving hisbloodlevel
checked weekly and waswithin therapeutic range
over the last six weeks, but dosages were being
adjustedinsmal incrementswithout radical shiftsin
theblood/drug saturationleves, cardiac hypertrophy
is conditionally accepted by NFPA 1582.*% The
Captain’s cardiac enlargement (inter ventricular
septum, posterior left ventricular wall, and right
ventricular wall) could be preclusiveif taken in
context withhisCAD, decreased g ectionfraction,
AF, and syncope.

EM Sreported during the resuscitation effortsthe
patient wasintubated by ACLSguidelines. Later,
the ET tube placement wasverified using bilateral
breath sounds. The EM S personnel properly used

Page6



N~

129

(A

(WHOSH

Fire Fighter Fatality Investigation
And Prevention Program

Fatality Assessment and Control Evaluation
Investigative Report #72002-43

Fire Fighter Dies After Collapse at Apartment Building Fire - Kentucky

primary confirmation of ET tube placement by
physica examination (auscultation of bilaterd breath
sounds). However, they did not proceed with
secondary confirmation recommended by the
American Heart Association Guidelines (end-tidal
CO, detector).** Primary confirmation was|ater
validated by the ED physician.

RECOMMENDATIONS

Thefollowing recommendationsaddressheath and
sdfety generdly. However, itisuncleer if any of these
recommendations could have prevented the sudden
cardiac arrest and the subsequent death of thisfire
fighter. Thislistincludessome preventive measures
that have been recommended by other agenciesto
reduce the risk of on-the-job heart attacks and

sudden cardiac arrest among firefighters. These
recommendations have not been evaluated by

NIOSH, but represent published research, or

consensusvotesof technica committeesof the NFPA
or fireservicelabor/management groups.

Recommendation #1: Conduct mandatory
preplacement and periodic medical evaluations
consistent with NFPA 1582 to determine a
candidate’'s medical ability to perform duties
without presenting a significant risk to the
safety and health of themselvesor others. These
should incorporate exercise stress testing,
depending on thefirefighter’sageand coronary
artery diseaserisk factors.

Guidanceregarding thecontent of medica evauations
and examinationsfor firefighterscan befoundin
NFPA 1582, Sandard on Medical Requirements
for Fire Fighters and Information for

Fire Department Physicians'® and in thereport of
the International Association of Fire Fighters/
Internationa Associationof FreChiefs(IAFFHIAFC)
welIness/fitnessinitiative® The Department isnot
legally required to follow any of these standards.

Nonetheless, we recommend that the Fire
Department be cons stent with theaboveguiddines.

In addition to providing guidance on the content of
the medical evaluation, NFPA 1582 provides
guidance on medical requirements for persons
performing firefighting tasks. NFPA 1582 should
beappliedinaconfidential, nondiscriminatory
manner. Appendix D of NFPA 1582 provides
guidance for Fire Department Administrators
regarding legal considerations in applying the
Sandard.

Applying NFPA 1582 dsoinvolveseconomicissues.
These economic concerns go beyond the costs of
adminigeringthemedica program; they involvethe
personal and economic costs of dealing with the
medical evaluation results. NFPA 1500, Sandard
on Fire Department Occupational Safety and

Health Program, addressestheseissuesin Chapter
8-7.1and 8-7.2.%°

Recommendation #2: Ensurethat firefighters
are cleared for duty by a physician
knowl edgeable about the physical demands of
fire fighting and the various components of
NFPA 1582 and the results of the exam are
discussed with thefirefighter.

Physicians providing input regarding medical

clearance for fire-fighting duties should be
knowledgeabl e about the physical demandsof fire
fighting and familiar with the consensusguidelines
published by NFPA 1582, Sandard on Medical

Requirementsfor Fire Fightersand Information
for Fire Department Physicians.®® To ensure
physicians are aware of these guidelines, we
recommend that the Fire Department providethe
contract and private physicianswithacopy of NFPA
1582. In addition, we recommend the Fire
Department not automati cally accept the opinion of
theemployee'sprivate physician regarding returnto
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work. Thisdecisonrequiresknowledgenot only of
theemployee’ smedical condition, but also of the
employeg'sjobduties. Frequently, privatephysicians
arenot familiar with an employee’sjob duties, or
guidance documents, such asNFPA 1582. Also,
werecommend that all return-to-work clearances
bereviewed by the department contracted physician.
Thus, thefina decisionregarding medica clearance
for returntowork lieswith the department withinput
from many sourcesincluding theemployee sprivate
physician. Lastly, werecommend that theresultsof
the examination bediscussed with thefirefighter.

Recommendation #3: Designatea City employee
to administer the preplacement and annual
medical evaluations and their outcomes.

Thisemployeeshould maintainthe confidentidity of
themedical records. If thisemployeeisamember
of the FD and participating in the City’s annual
medica evauation, apolicy should prevent themfrom
administering the programto themsealves.

Recommendation #4: Provide automatic
external defibrillators (AEDS) as part of the
basic life support equipment for fireapparatus.

Presarvaion of humenlifeistheprimary respongbility
of the fire department during fires and other

emergencies. Firedepartmentsshould be prepared
to perform rescuework and provideemergency care
for thoseinjured.?* Suchinjuriesinclude cardiac
arrest. Most of the sudden cardiac deathsin the
United Statesresult fromventricular fibrillation. The
chainof surviva from cardiacarrestincludes (1) early
accessto theemergency medica system (EMSand
9-1-1 system), (2) early CPR, (3) early defibrillation
whenindicated, and (4) early advanced emergency
treatment.??> AEDs have caused the cardiac arrest
survivability rateto increasefrom 7 percent (CPR
performed only) to 26 percent.? When defibrillation
isprovided within5-7 minutes, thesurvival rateisas

highas49 percent.? To provideemergency medica
care, adequate suppliesand equipment should be
availabletotreat bleeding, fractures, cardiac arrest,
etc. PlacingAEDsonfireapparatus, in additionto
those defibrillators carried on ambulances, would
alow theFire Department to provideagresater level
of emergency medical caretothepublic. Although
the Fire Department does not have medical first
responder responsibilities, firefightersmay find
themsdlvesinthe position of havingto provide CPR.
Thetimely useof anautomatic externd defibrillator,
even by minimally trained first responders, can
increasethelikeihood of survivd following cardiac
arra_24,25

Recommendation #5: Perform an autopsy on
all on-duty firefighter fatalities.

In 1995, the United States Fire Administration
(USFA) published the Firefighter Autopsy
Protocol.? Thispublication hopesto provide“a
more thorough documentation of the causes of
firefighter deathsfor three purposes:

* toadvancetheandyssof thecausesof firefighter
deathsto aid in the development of improved
firefighter health and safety equipment,
procedures, and standards;

* tohelpdetermineeligibility for death benefits
under the Federal government’s Public Safety
Officer BenefitsProgram, aswell asstateand
locd programs, and

* toaddressanincreasinginterestinthestudy of
deaths that could be related to occupational
illnesses among firefighters, both active and
retired.”

Recommendation #6. Phase in a mandatory
wellness/fitness program for fire fighters to
reduce risk factors for cardiovascular disease
and improve cardiovascular capacity.
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NFPA 1500, Sandard on Fire Department
Occupational Safety and Health Program, and
NFPA 1583, Sandard on Health-Related Fitness
Programs for Fire Fighters, require a wellness
programthat provideshedth promotion activitiesfor
preventing hedth problemsandenhancingoverdl well-
being. 2% In 1997, thelnternationd Assodiationof Fre
Fighters(IAFF) and the I nternationa Association of
FireChiefs(IAFC) published acomprehensveFire
Service Joint Labor Management WelIness/Fitness
Initiative to improvefire fighter quality of lifeand
maintain physca and menta capebilitiesof firefighters
Tenfiredepartmentsacrossthe United Statesjoined
thiseffort to pool informetionabout thar phydcd fitness
programsandto cresteapracticd fireserviceprogram.
They produced amanud andavideodetallingdements
of such aprogram.’® The Fire Department should
review thesemateria stoidentify gpplicabledements.
WEelIness programs have been shown to be cost
effective, typicaly by reducing the number of work-
relatedinjuriesand lost work days»2%®

Recommendation #7: Provide adequate fire
fighter staffing to ensure safe operating
conditions.

Thisfinding did not contributeto thisfatality, but was
identified duringtheNIOSH investigation. Currently,
the FD gaffsitsengineswith three personnel andits
ladderswith oneperson. NFPA 1710 requiresthat
“on-duty personnel be assigned tofire suppression
shdl beorganizedinto company unitsand shdl have
appropriate apparatus and equipment assigned to
such companies.”* Those companiesmay respond
with two apparatus, depending onthesesting
configuration of the apparatus to ensure four
personne arrive on-scene*® Personnel assignedto
theinitial arriving company shall havethe capability
toimplement aninitid rgpidinvention crew (IRIC),®
which requires four personnel (two to enter the
structure and two standing by outside). NFPA 1500
recommendsthat “ membersoperating in hazardous

areasa emergency incidentsshdl operateinteamsof
twoor more.”®? Understaffing causesthosemembers
on-scenetowork harder andfor longer periodsof time.
Additiondly, it requirestheuseof extrafirecompanies
inorder tomeet thedemand for manpower. According
toNFPA 1710, Engineand L adder Companiesshould
begaffedwithfour personnd a aminimum.®

Recommendation #8: Use a secondary
(technological) test to confirm placement of the
ET tubein thetrachea.

To reduce the risk of improper intubation, the
American Heart Association along with the

International Liaison Committee on Resuscitation
published recommendationsin the Guidelines2000
for Cardiopulmonary Resuscitation and Emergency
Cardiovascular Care®! Theseguiddinesrecommend
Cricoid pressure by asecond rescuer followed by
the actual intubation. Placement isconfirmed by
primary and secondary methods. Primary

confirmationisthe5-point auscultation: left and right
anterior ches, left and right midaxillary, and over the
stomach. Secondary confirmation requires a
technology test, either an end-tidal CO, detector or
an esophageal detector device. After both primary
and secondary confirmationshave been performed,
Cricoid pressure can then be released. In this
incident, the Captain had bi-lateral breath sounds
confirmed by auscultation, however secondary
confirmationwasnot performed.
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